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William S. M. Wold, Ph.D. 
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Dr. Rae Lyn Burke 
Chiron Corporation 
Department of Virology 
4560 Horton Street 
Emeryville, CA 94608 

Dear Rae Lyn, 

I have finally returned to my office and cleared off the stack of work on my desk. Thank 
you for providing the names of venture capitalists, and for contacting Rajen Dalai. I have 
decided to take the less visionary approach mentioned in your letter of June 10, 1994, and to 
request funding from Chiron for the gene therapy project on the adenovirus E3-11.6K protein 
that promotes cell death. The proposal is enclosed. I have submitted a patent application for 
this project; if the patent is awarded, it would provide protection in the U.S.A. but not in 
Europe or Asia. 

Also enclosed is a budget for the proposal. I anticipate carrying out the research in my 
laboratory here at St. Louis University. However, other alternatives, including doing the work 
at Chiron, are also possible. 

I have requested a consultant fee for myself and Dr. Ann Tollefson. Ann is an Associate 
Research Professor working in my laboratory; she is the co-discoverer of the cell death- 
promoting properties of 11. 6K. She will co-direct the project and she will perform benchwork 
on the project. Note that our consultant fees are separate from the requested budget for the 
project. 

I am also considering establishing a corporation, perhaps in August, with St. Louis 
University as a minor partner. If Chiron decides to fund this 'project, perhaps the funding can 
be channeled through this corporation. Therefore, the budget for the project should be 
considered to be tentative. 

Our Biotechnology Transfer Office requires that an appropriate official from Chiron sign 
a confidentiality agreement. The form is enclosed. 



Dr. Rae Lyn Burke 
page 2 



Thank you again for your interest, and for your hospitality during my visit. 

With best regards, 




William S. M. Wold, Ph.D. 
Professor and Chairman 



WSMWrjlm 
enclosures 



BUDGET 



Personnel : 

Lynda K. Hawkins, Ph.D. $20,700 

TBA Postdoctoral Fellow 25,600 

Fringes 9,955 

Subtotal Personnel 56,255 

Supplies : 24,000 
Other : 

Maintenance contracts and repair 1,200 
Telephone, postage, photocopier 

demurrage 400 

Radiation disposal 500 

Publication, illustrations 500 

Subtotal other expenses 2,600 

Subtotal 82,855 

Indirect costs (10%) 8,286 

TOTAL $91,141 

Consultant costs* $12,000 



*In addition to total project budget. 



C ONF ZDHNT ZALZTY AGHZIEMZNT 



THZS AGSEZKSNT is made by and between St. Louis university Med-:,-^ 
Center having a principle place of business located at 14 02 South 

Grand Blvd., St. Louis, HO 6314 0 and , Chiron. Corpor ;a.t jLgg , . ,- - 

corporation having a principle place of 

business located , 

THU PARTZHS HAVE AGEHED AND DO AGHSE AS FOLLOWS : 



1. This AGREEMENT refers to the work of Dr. 
William S. M. Wold 



relatinc to. . adenovirus . I 1 / . 6 *> .PJ?^*?. ^^5. ? H^?^ 0 . 1 *. 3 . 
promoting ceil death, 

2 . agrees to maintain the 

confidentiality of Proprietary Information discussed 
during their meetings. Proprietary Information shall not 
either be used or disclosed to any other person or entity 
without the written consent of .the St. Louis University 
'Medical Center except . as may be required under a court 
' order. 

3. The confidentiality obligation shall not apply to: 

a: Information which can 

establish by reasonable proof was in its possession 
at the time of disclosure. 

b: Public domain information or information which after 
disclosure becomes- part of the public domain 
information by publication or otherwise except by 
breach of this Agreement. 

The term and condition herein are acceptable to both parties of 
this Agreement as evidenced by the signatures of their authorized 
representatives: 

Signature Date: 

Name: . Af tab Alam 



Title: Director, Biotechnolocv Transfer Research Center 
Organization: St. Louis University Medical Center T r 



Signature Date 

Name / Print Ti ti e : 



Organization : 



ADENOVIRUS E3-11.6K PROTEIN AS A CELL DEATH-PROMOTING AGENT 
A. BACKGROUND 

The human adenovirus type 2 (Ad2) and Ad5 E3-11.6K protein (MW of 11,600) (Fig. 
1) was first identified by our laboratory, using an antipeptide antiserum to immunoprecipitate 
the protein from adenovirus-infected cells (Wold et al., 1984). Subsequently, we have prepared 
three additional antipeptide antisera, we have isolated mutants that completely delete the gene, 
and we have constructed a series of about 20 mutants with truncations, small in-frame deletions, 
and missense mutations in the gene (Fig. 2; Tollefson et al., 1992; unpublished results). Using 
these reagents, we have shown that 1L6K is synthesized in low amounts during early stages of 
infection (prior to viral DNA replication), but in large amounts at late stages of infection 
(Tollefson et al., 1992). We have also shown that 11. 6K is an N-linked O-linked integral 
membrane protein that initially localizes to the endoplasmic reticulum (ER) and Golgi apparatus, 
but ultimately localizes to the nuclear membrane (Scaria et al., 1992). 

We have recently discovered that the 1 1 .6K protein functions to promote cell death (A.E. 
Tollefson, A. Scaria, and W.S.M. Wold, manuscript in preparation). A representative 
experiment is shown in Fig. 3. As measured by release of lactate dehydrogenase (LDH), cells 
infected with wild-type adenovirus (reclOQ) begin to die at 2-3 days postinfection (p.i.), and are 
mostly dead by 5-7 days p.i. In contrast, cells infected with a mutant {dflYl) that deletes only 
the 11. 6K gene stay completely alive until 5 days postinfection, and they do not begin to die 
until 6 days p.i. Similar results have been obtained using, as indicators of cell death, the release 
of adenovirus from infected cells, trypan blue exclusion, the MTT assay (which measures 
mitochondrial activity), DNA degradation (agarose gels, DAPI staining, Apo-Tag), and light and 
electron microscopy. We believe that the function of 11. 6K in adenovirus biology is to lyse 



cells, thereby allowing adenovirus to be released from the infected cell. 

Using our collection of virus mutants in the 11. 6K gene, we are currently performing a 
structure-function analysis of 11. 6K. Some of the mutants are shown in Fig. 2. The phenotypes 
of the mutants are summarized at the right side of Fig. 2. SDS-PAGE analysis indicated that 
all the mutant proteins are stable with the possible exception of pml34A which only synthesizes 
residues 49-101 of the 11. 6K protein (data not shown). These mutants have allowed us to map 
the protein domains required to target 1 1 . 6K to the nuclear membrane, and for 1 1 . 6K to promote 
cell death. Briefly, residues 41-59, the only hydrophobic domain in the protein, serves as the 
signal to insert 11. 6K into membranes and to anchor 11. 6K within membranes, i.e., this domain 
is a signal-anchor sequence. Residues 63-78, which includes the basic-proline domain (residues 
63-74), a domain rich in basic amino acids and proline, is required to target 11. 6K specifically 
to the nuclear membrane; mutant proteins that lack these sequences localize to all membranes, 
not specifically to the nuclear membrane. Regarding cell death, residues 1-40 and 71-101 can 
be deleted without abrogating the ability of 1L6K to promote cell death. Thus, the "death 
domain" appears to consist of residues ca. 46-60, with help from residues 61-74. However, we 
emphasize that although we have shown that these sequences are necessary to promote cell death, 
we have not shown that they are sufficient. 

We do not understand the mechanism of action of 11. 6K in targeting to the nuclear 
membrane and in promoting cell death. We believe that the nuclear membrane is the site of 
action of 11. 6K because certain mutant proteins that do not exit from the ER or Golgi are 
defective in promoting cell death. Future studies in the laboratory will focus on the mechanism 
of action of 11. 6K. This mechanism is not only of fundamental interest, but it may also 



elucidate the cellular mechanisms that control cell death; this latter information may allow for 
novel gene therapy approaches for killing or protecting cells. 

B. PROPOSAL 

Since the 11. 6K protein can promote the death of adenovirus-infected cells, it has the 
potential use as a therapeutic agent to kill cells, e.g. malignant cells, in humans. This proposed 
research addresses two issues that must be resolved in order for 11. 6K to be used as a 
therapeutic agent. 

First, although we know that 1L6K promotes the death of adenovirus-infected cells, we 
do not know whether 1L6K can Junction autonomously to kill cells. 

Second, since 11. 6K functions inside the cell, apparently at the nuclear membrane, a 
means must be developed to deliver the protein to the cells of interest. 

C. EXPERIMENTAL PROCEDURES 

C.l. Can the 11. 6K protein function autonomously to kill cells ? 

In order to answer this question, we have attempted to isolate human A549 cells 
stably transfected with the 11. 6K gene. Several neo R -resistant cell lines have been obtained. 
These cells express only low levels of 11. 6K, and the 11. 6K protein is localized in the Golgi but 
not the nuclear membrane. Since we were not able to obtain cells that express high levels of 
1 1.6K, or cells wherein 11.6K is localized to the nuclear membrane, these experiments suggest, 
but do not prove, that 11. 6K can function autonomously to kill cells. We propose two 
approaches to address this question in more detail. 

C.l. a. 7i/-inducible vector . 

We have obtained the /er-inducible vector system from Hermann Bujard 



3 



(Gossen and Bujard, 1992). In the tet system, the tetracycline repressor (tetR) was fused to the 
transactivation domain of VP16. In the absence of tetracycline, the fusion protein will bind to 
tet operators and will transactivate a promoter consisting of tet operators plus a TATA box. In 
the presence of tetracycline, the tetR-VP16 fusion protein does not bind to tet operators, and the 
promoter is silent. The major advantages of this system are that, upon removal of tetracycline, 
the gene is induced by up to five orders of magnitude. Also, induction is rapid, being >20% 
in 4 h and 100% in 12 h. Finally, the low amount (0.1 fig/ml) of tetracycline required to keep 
the gene silent is unlikely to affect other properties of the cell. We will clone 11. 6K into the 
tet vector, develop cell lines, and examine whether 11.6K is induced by removal of tetracycline, 
and whether 11. 6K promotes cell death following induction. Cell death will be measured by 
release of LDH, trypan blue exclusion, the MTT assay, and microscopy. 

If 11. 6K alone does promote cell death, then we will proceed with the 
experiments described in Section D below. If 11. 6K alone does not promote cell death, then 
we will proceed with the experiments in Section C.3. 
C.l.b. Adenovirus vector . 

There are two general classes of adenovirus vectors, nondefective and 
defective for replication in cultured human cells. The nondefective vectors generally have the 
E3 transcription unit (Fig. 4) deleted and replaced with the transgene. The E3 genes are not 
required for virus replication in cultured cells or in the lungs of hamsters or cotton rats, so these 
vectors are able to replicate. However, the E3 genes function to block the immune and 
inflammatory response to virus infection, so the E3-deleted vectors are more pathogenic than 
wild-type adenovirus. 
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Defective vectors generally have the E1A and E1B regions deleted and 
replaced with the transgene, and they have the E3 region deleted in order to increase the amount 
of foreign DNA that can be inserted into the viral genome (only 105% of the genome can be 
packaged): The E1A and E1B genes (E1B-55K) are essential for virus replication. E1A 
proteins are required to efficiently induce transcription of the other adenovirus transcription 
units. The E1B-55K protein is required for efficient transport of viral "late" mRNAs from the 
nucleus to the cytoplasm. Since the defective vectors lack El A and E1B, they cannot replicate 
in ordinary cell lines or in animal models. The vectors can, however, replicate well in 293 
cells, a human cell line that provides the E1A- and ElB-encoded proteins in trans. 

Although E1A is required for efficient induction of transcription of the 
other adenovirus transcription units, transcription of these genes, including late genes, can occur 
at low levels in the absence of El A. Indeed, recent animal model studies and Phase I human 
trials have indicated that defective adenovirus vectors do elicit an inflammatory response, 
presumably due to low level expression of adenovirus proteins. 

Since we eventually hope to design an adenovirus vector to promote cell 
death, it will be important to limit the infection in vivo to the target tissue, and to minimize 
infection of healthy tissue. Therefore, the vector should probably be defective. The expression 
of the 11. 6K protein could be limited to the tumor by direct injection into the tumor, or by use 
of a tumor-specific promoter to drive expression of the 11. 6K gene. It is unclear whether the 
E3 genes should be included to minimize the normal inflammatory response (probably not), or 
excluded In order to maximize the response; this presumably would depend on the amount of 
infection of healthy tissue. 



5 



The design of an optimal vector is a topic of future experiments. At the 
present, we will use a simple "first generation" vector to address whether 11. 6K expressed 
essentially alone can kill cells. This experiment differs from that described in Section C.l.a. 
because the vector will express other adenovirus proteins at low levels. 

Our vector will have an Ad5 backbone, and it will be deleted in the E1A, 
E1B, and E3 regions. The 1L6K gene will be inserted into an expression cassette wherein 
transcription will be driven by the cytomegalovirus immediate early promoter, and the pre- 
mRNA will be processed using SV40 polyadenylation and splicing signals. The expression 
cassette will be inserted into the E1A/E1B region (Fig. 4), and plaques will be picked on 293 
cells. Plaques of vector expressing 11. 6K should be larger (more cell lysis and virus spread) 
than plaques from vector lacking 11. 6K. Plaques will be expanded into virus stocks, and high- 
level expression of the 11. 6K protein will be confirmed. Cultured human and mouse cells will 
be infected with the vector, and cell death will be monitored as described in Section C.l.a. 

If 11. 6K expressed from the adenovirus vector kills cells, then we will 
proceed with the experiments in Section D. If cells are not killed, then we will perform the 
experiments in Section C.3. 

C.2. Mapping the minimal domain of 1L6K that is sufficient to promote cell death . 
Our studies with 11. 6K mutants have indicated that a protein consisting only of 
residues 41-101 (i.e. lacking residues 1-40) localizes quite efficiently to the nuclear membrane 
and is about 50% as effective as the wild-type 1 1.6K protein in promoting cell death. A protein 
lacking residues 79 to 101 is completely wild-type for localization to the nuclear membrane and 
promotion of cell death. These results suggest that a version of the 11.6K protein consisting 
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only of residues 41-78 might be sufficient to promote cell death. It is important to determine 
whether this is so, because such a peptide, synthesized in vitro, might by itself be sufficient to 
promote cell death (e.g. by injecting the peptide into tumors). Also, such a peptide might be 
less immunogenic than the entire 1 1.6K protein. We propose to construct an adenovirus mutant 
that expresses residues 41-78 and determine whether this protein can promote cell death. This 
mutated gene will be inserted into the reclOO background, as we have done for all our other 
11. 6K mutants, and it will be expressed from the fer-inducible vector. 

C.3, What is required in adenovirus-infected cells in order for 11. 6K to promote 
cell death ? 

If the experiments described in Section C.L indicate that 1L6K alone cannot 
promote cell death, then some other adenovirus gene product or some unknown aspect of the 
adenovirus productive infection must be required in order for 11. 6K to function. The following 
experiments will be performed to address these issues. 

First, we will determine whether 11. 6K overexpressed during early stages of 
infection can promote cell death. The 1L6K gene will be built into our mutant, rf/7001, which 
lacks the entire E3 region but expresses all other adenovirus genes. We are using this mutant 
as a vector to express the E3 proteins individually (Ranheim et al., 1993). Cells will be infected 
with the d/7001-11.6K vector, maintained in cytosine arabinoside in order to inhibit viral DNA 
synthesis and keep the cells in the early stage of infection, and cell death will be monitored. 

Second, we will attempt to map the adenovirus early protein(s) that must 
collaborate with 11. 6K in order for 11. 6K to promote cell death. We will infect cells with 
mutants that lack the E4 region, the E1B region, and the E1A region. We already know that 
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this putative "collaborating" protein is not encoded by the E3 region. These experiments are 
similar to those we performed to map genes that function to sensitize cells to tumor necrosis 
factor (Duerksen-Hughes et al., 1989) and to down-regulate the epidermal growth factor 
receptor (Carlin et al., 1989). If we determine that an adenovirus late gene encodes the 
"collaborating" protein then we will attempt to map the gene using available temperature- 
sensitive mutants. 

D. POTENTIAL FUTURE EXPERIMENTS 

The following is a brief description of possible future experiments. Which experiments 
will be attempted will depend on the results of the experiments in Section C. Most or all of 
these experiments will probably require additional funding. 

D.l. Desten of an optimal vector to deliver the 11. 6K protein to cells . 

We will attempt to optimize expression of 11. 6K in our adenovirus vector, and 
we will construct vectors with tissue-specific promoters. We will explore whether the E3 region 
should be included in the vector, and whether a nondefective vector might be useful. 

We will also attempt to express 11. 6K from a retrovirus vector. Since retrovirus 
vectors only infect dividing cells, such a vector that expresses 1 1 . 6K might be particularly useful 
to treat brain tumors. 

D.2. Delivery of the 11.6K protein by direct injection . 

Since 11. 6K has an internal signal-anchor sequence and it has only a short 
sequence that is C-terminal to the signal-anchor domain, 11. 6K may be able to insert into 
membranes in a posttranslational manner. If so, then liposomes could be an ideal mechanism 
to deliver the protein to the interior of cells. The 11. 6K protein might integrate into the 
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membrane of the liposomes, become fused to membrane vesicles within cells, and then be 
targeted to the nuclear membrane via its specific nuclear membrane localization signal. We will 
attempt this experiment using 11. 6K purified from adenovirus-infected cells, where 11. 6K is 
made in large amounts. Alternatively, 11. 6K could be obtained from bacterial or baculovirus 
vectors. 

If the experiment described in Section C.2. results in the identification of a 
minimal domain for 11.6K to function, then the minimal peptide will be synthesized in vitro. 
The peptide will either be incorporated into liposomes or added directly to cells, and cell death 
will be monitored. 

D.3. Coupling of the 11.6K protein to a ligand . 

In one of our adenovirus mutants (dHlS), the stop codon for 11. 6K is deleted; 
this results in the synthesis of a fusion protein consisting of residues 1-87 in the 11. 6K protein 
fused to residues 14-91 of the E3-10.4K protein. This fusion protein functions nearly as well 
as wild-type 11. 6K in promoting cell death. This suggests that 11. 6K could be fused at its C- 
terminus to some ligand, e.g. EGF, and still remain functional. If so, then the ligand could be 
used to target 1L6K to specific cell types that express the receptor for the ligand. Thus, the 
experiment would be to express the 11.6K-ligand fusion protein in bacteria or insect cells, purify 
the protein, add the protein to the cells, and determine whether the protein is efficiently 
internalized into cells that express the ligand receptor, and whether the protein promotes cell 
death. 

-D.4. Animal models . 

We have found that 11. 6K does not localize to the nuclear membrane in 
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adenovirus-infected mouse or rat cells. This may imply that 11. 6K must interact with a human 
protein in order to promote cell death. Lack of 11. 6K function in mouse or rat cells is in one 
respect unfortunate because an animal model will be necessary to determine whether 1 1.6K can, 
for example, cause regression of tumors in vivo. We will infect cells of different species, e.g. 
cotton rat, hamster, and monkey, and determine whether 11. 6K localizes to the nuclear 
membrane and promotes cell death. It may also be possible to examine human tumors growing 
in immunoincompetent mice. When we find a species where 11.6K is able to promote cell 
death, then experiments will be done in this animal model. 
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FIGURE LEGENDS 

Fig. 1. Sequence of the Ad2 E3-11.6K protein. The protein becomes integrated into 

membranes via its internal signal-anchor domain at residues ca. 41-59. The protein is oriented 
in the membrane with the NH 2 -terminus in the lumen and its COOH-terminus in the cytoplasm 
or nucleoplasm (the protein ultimately localizes to the nuclear membrane, but we do not know 
whether it is the inner or outer nuclear membrane). The site of N-glycosylation is indicated 
(NTT), as are the major sites of O-glycosylation. A domain rich in basic amino acids and 
prolines is indicated. 

Fig. 2 . Schematic representation of the Ad2 11. 6K protein, as well as a subset of the 

mutants constructed in the 11. 6K protein. For the wild-type protein (top figure), the major and 
minor O-glycosylation sites are shown, the N-glycosylation site is shown, the methionines at 
positions 1, 41, 49, and 56 are shown, the signal-anchor domain is shown, and the basic-proline 
domain is shown. Also shown is the orientation of the protein in the membrane, with the NH 2 - 
terminal region in the lumen of membranes, and the COOH-terminal region extending into the 
cytoplasm and/or the nucleoplasm. The deletions shown for the various mutants are indicated 
by the schematic. The two right columns in the figure indicate the approximate phenotype of 
the mutants with respect to their ability to promote cell death, as a percentage of the wild-type 
protein, and their ability to localize to membranes. Membranes shown in italics are the major 
sites of localization. NM refers to nuclear membrane, G refers to Golgi. The protein depicted 
at the bottom of the figure corresponds to the putative proteolytic processing product that arises 
following initial synthesis of the 11. 6K protein. 

Fig. 3 . A cell viability assay for cells infected with reclOO (wild-type) or two mutants, 
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pml 12 and pmlMA, which lack a functional 1L6K gene. A549 cells were infected with the 
viruses, then at different days postinfection cell lysis was measured based upon the release of 
lactate dehydrogenase (LDH) into the culture medium. The experiment shows that cells infected 
with reclOO die (i.e. release LDH) much more rapidly than do cells infected with the two 11. 6K 
mutants. 

Fig- 4 . Schematic of the Ad2 genome. The genome is a linear duplex DNA of 36,000 

base pairs, r and / refer to rightward and leftward transcription, respectively. The split arrows 
indicate the spliced structures of the mRNAs (exons are shown). 289R, 19K, ma, etc. refer to 
proteins. E1A, E1B, E2 (A and B), E3, E4, and LI (early) are "early" transcription units that 
axe expressed prior to viral DNA replication. L1-L5 are families of "late" mRNAs expressed 
in the major late transcription unit. The 11. 6K protein is translated from one of the E3 mRNAs 
at early stages of infection. At late stages of infection, 11. 6K is translated from an mRNA that 
contains the major late tripartite leader (Tollefson et al., 1992). 
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Kostya, January 30 

Project: Develop implicative vectors for cancer gene therapy. 

n r 3°Sundf rf tSS^on were performed with p626 (pBHGl 1 with E4 promoter substituted 
for for CMV promoter). No plaques were obtained with this construct or pBHGll as a control. 
I have prepared new stock of pAV56 (left-arm plasmid) and repeated the experiment 3 times more. 
Now waiting for results. . , . /01Wt 

2) The plasmid containing E4 promoter- SPB promoter substitution was constructed (p82). it 
contains DNA of dl309 from BamHI to Ndel site (E3 region from d!309) and other part to the 
end of genome from pBHGll with substitution of E4 promoter. I cotransfection experiment was 
done recently with I I0l/l 107 cut with EcoRI and pCMV/TTF. /&( yrr^^^ 

3) Cotransfection of I I0l/l 1 07 cut with EcoRI and p54.(Lynda's plasmid pdlLKH Bam : end with 
insertion of Ad5 ADP gene) was done. Up to now (26 days) there are no plaques with cither 

1 101/1 107/ EcoRI or with 1 101/1 l07 /EcoRI+ Lynda' s plasmid (parental plasmid without insert of 
ADP). ffiith pS4 there_are 7 plaqugl The plaques have been picked up and initial stocks of viruses 
prepared. Now the work is in progress to infect monolayers and characterize the genomes of this 
viruses. * % 

J* 4) I failed 2 times to construct the large plasmid with mutated gpl9K on dl309 background. Now 
2*^*** repeating the cloning. 

Proposed work: 

1) To join Carol's and Mohan's work on 1 101/1107 and pm975. 1 presume it would be interesting 
to do the same work on primary lung epitelial cells (GTD . SAEC - normal human lung small airway 
epithelial cells. (^ rr yjt~ c*64? A^** <£r-r 

2) Start transfection experiments on Mohan's cell line (293 transformed with pCMWTTF) to obtain 
the virus with E4- SPB promoter substitution. Characterize Mohan's 293-TTF cells on their 
ability to transactivate SP-B promoter (transfection and IP with anti-E4 ORF6 antibodies) 

3) Start the work to obtain the plasmid with El on 1 101/1 107 background? Make the point mutation 
as in pm975? Try to substitu te El promo ter for SPB? E nlarge the CR2 deletion? 



FROM :SAINT LOUIS UNIUERSITY MMI FAX NO. : 3147733403 Dec. 03 2002 04: 17PM P4 



, , I exhibit 1 *r*' / T 



FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 03 2002 04: 17PM P5 



,,\. p m iHfpdU. fjr™;*j Hei-%r> 



EXHIBIT 



FROM :SPINT LOUIS UNIVERSITY MM! FAX MO. :3147733403 Dec. 03 2002 04: 17PM PS 



1- f CPe " 



FROM : SAINT LOUIS UNIUERSITY MMI 



FAX NO. :3147733403 



Dec. 03 2002 04:1SPM P2 



- »-.^ li . I. ft J 1 n \ 



jo?): 



to £3 • /ft? few mX £s^- 



?/0 



— , > — — — ~ -v^ — 3^=«.u IJ3 — f ^ ' i y/ f 



EXHIBIT 



_n„. ...i ...CP! V>lc( l/y /d~ >U<7tt^ 



- / 



I 



- / 



.. J^wr PWsy?^ ^H>j^t: 



FROM :SAINT LOUIS UNIVERSITY MM I FAX NO. : 3147733403 Dec. 03 2002 04: 17PM P7 

''Fei'fw^ IH, art- £°s-ty4_ 

X Ouv^ pc^a^-l^ $wA -prsM— aUls l^f^i^d 

fta^e. d. Straus ^ccfvX^ 0 f { (0 // /( r 3> f gc& £ ( ' 



EXHIBIT 



FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



/ 



no. 



A). 



JLB( 



3* 



Mob 



\ 



Dec. 19 2002 12:23PM P2 



tU t 



"ttSH 



A At hot rlZ /. *x p( ) a , urz-r,. ur'> . ^ 





FROM : SA I NT LOUIS UNIUB3SITY MMI FAX NO. : 3147733403 



Dec. 19 2002 12:24PM P3 



/ 



U VlV o 




Ik, 



if n 7 -v - — j _ | ^ Jr y * / * *\j |r i L\jf_ 





FROM :SflINT LOUIS UNIVERSITY MMI FAX NO. :3147733403 Dec. 03 2002 04: 18PM P8 



e. ^Jv\ "V&f- J^jUa. /2<vK«W^ CjuU* ~ ^XZ*** 

to^d*. 't i^w-tiJi-s** Mx*** yu-^ f£+* **■ fu<*8**S 




FROM :SftINT LOUIS UNIUB?SITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:24PM P4 



Hi 




1 



42- 



fad fytj r [ft ^f^-JS±A_a 




:^%J/_^_j^£j£^ 



EXHIBIT 

|l CJO 



FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:24PM P5 



4- 



bu t; 



-Li. 



2 



2 



4r 



A.) o CPE ',1* 



2 



i i 



n 
r 



; — | — — -^^t-^ — — t ^ ^u vupr^ ivj*^* ,yff ^ 




FROM :SflINT LOUIS UN I UERS I TY MMI FAX NO. =3147733403 Dec. 03 200' 04: 18PM PS 

">l -19-97 <OPs7y^ 

I Ul cL^i^ (100,0-7 f pP2. ( hd^^f-a 

fit* Snivel *>ifL 2 o^^ 1 ^ a- Te^^^^f- 



FROM :SfiINT LOUIS UNIVERSITY MMI 



FfiX NO. : 3147733403 



Dec. 19 2002 12:25PM P6 



4 



t 1 °^ — <ji c>H*HL«i*j... 

„ — fcwU . wife ^L. - i 




?7 Otz> 4- 5\V> f^jy^ 




FROM : SAINT LOUIS UNIVERSITY MM 

/ 



FAX NO. : 3147733403 



Dec. 19 2002 12:25PM P7 



— ^^3^/3 

i'm isi fc^ »,").., "] f -f I 




: ; ytftM* * *' -jw>^ h ....„. _ 




— ^j^M^ \)o\/iml T 



FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. 13147733403 



v> <s\ \r> 



o o o 
•n © o 

~ r* n 

▼f «» *r 



Dec. 03 2002 04: 19PM P13 



^-OSS-.^S. ^ iC t0<*w6<f frit. ^» A*V«. ^os^j (/0«^ 

usy-i. Tie <£^v . 



_____ ^^j^J 



(£UM\ ot^JL^ p£*f~^s ^ ^ #"=K- 

''^•eo P) - *>^c- C' - 2. k.v^J) <r£ ^^*« 



<?3>^7 -97 

\) \) iu^h o\ Mr^f^tK .«°^ ? +p<« (c/eci 



V *-o/^ /^>^s rc*.£6ij <'°'//*>t- ffcoet -+ yb^l C^9SP-E 

' ^o^fe^^ Cere au«^(l4 , /leX Cc^te;^ cT6~ ^e-U^U^a-.s . 

Ill; L 2. r ^i:t.u^ S 0^ c*£r*uffec+.Q*u « o'/,,^ 

f ^K^^^tr t 2_ uek ^c^^J: £0$ ^ Motors 

3) fer^iu. i^.Ji dock of iU r*o^4 W f ^ 
<UC2 h. A>P , 



FROM : SAINT LOUIS UNIVERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:25PM P8 



I 



- u^^V- 7Q k 



J^?^ W )| ^^-^^-SsJSsCSlU., 



EXHIBIT 

^1 



cx4k f|f , ilO . _ 




J M 



FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:26PM P9 




41 



f Bn6- C 



If 



- OAtl 



H 1—t — ! \ . 



I - — I —r ! 



4) — dl n*i/{,«y tll^t cJ& /a I/jo 4.4 



Us. 



V X <P 



3 X/ft 



f- 



s 



OA 



;j s4>ih of ft* s,*s*s , <~!**-f- 

i(of //foq- y 4C 3o3^ AJ)p~ v.'ru^cs as c*<~f/*£? /k X ^ s -4^^y 
ll) 7~<*J<<? ^* r } £ ' />^*~>'^5 scotfa46z fe*~ c*<*fr*+ y feck K 

<o^L %)oM ,c o«~Ui<\ t)cfl£Z XU -t A}p" ' or, t^«de. . 
JL E c f ~ SP-i 

jWi^er ^ i to^tXoi ^ro^3^ 4o "fry, "£0 e^c^recs £""4 A 



EXHIBIT 



FROM : SAINT LOUIS UNIUERSITY MM I 
i 



FAX NO. : 3147733403 



Dec. 19 2002 12:26PM P10 



3^L f *>)eJh 



f 




l^L^y 

—.i^l^^J^i,^^"^" . 



FROM : SAINT LOUIS UNIUERSITY MM 



FAX NO. : 3147733403 



Dec. 19 2002 12:26PM Pll 



A — 4 



£2k 



f 



Ad 



.JUL (, J -M-f *ft>* « 

» - 7 ■ -7 X jfri* * I 



i 'f — 



L±JzL 



ALjlqI/ (I fit ) 



d\ 3e>j 



r 



art<uhJt: 



MA 



dt *** 



4l 



3o 9 



Are- 



2! 



FROM :SftINT LOUIS UNIUERSITY MMI FRX NO. =3147733403 Dec. 03 2002 04:19PM P12 

3 -Z ' - % 7 

Pn,e«4&, Xra ;s ;» ^suUol -A-t- if- 

>°f P^C — ' #av**r . .n* - &c AJn'pp*- ' ^ 

^ ^ ^ G^f^f- 



EXHIBIT 



FROM :SflINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2602 12:27PM P12 



Si ^A U o. I yri*>le*Jrt 0* i'v 7" Ls£.l II . . 

y^m^ Q- U/flo )Arv> W/^L, . 

I I fe/Tl) u^ 'frifuj Oygft^' uxAtA^ 















































■ EXHIBIT 



FROM :SAINT LOUIS UN I UERS I TY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:27PM P13 



1 



, ^ ^ _ ^ 



4* 



£<^/idg>^ fry \e. 1 f s 



c^3 2j^ 7 fr I ^ 



.4 



Caw. 



1 JVC \ 



U>1 



El 




FROM :SAINT LOUIS UNIVERSITY MMI FAX NO. :3147?33403 Dec. 19 2002 12:27PM P14 




JL 



7-/ Klt> 



7! 



\I&j*pMJ& z 




FROM 



: SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:28PM P15 



rz3 



fro.) 



OOAr 



A/ or HAru I U+ \ ^ 




Hi, 



75" 




FROM : SAINT LOUIS UNIUERSITY MMI FAX NO. : 3147733403 Dec. 19 2802 12:29PM P2 



v» w* y> 
EEC 

U/ Ui M 
5 5 5 

S88 



flfl w 



.1 JuJL ^ *,;K »~ <~~t 

^3" ,?kJU ptJUpj /tf-/*f.7k <2+< 



Dp ' 



1 ca7 | 



FROM :SflINT 
./ 



LOUIS UNiUERSITY MM I 



FAX NO. : 3147733403 



Dec. 03 2002 04: 19PM P14 



2 n A/WJi T(i «s</-' -f'p«~ . 6Ti (-,-f ^ ?5S ;^. / u>;^ 



FROM :SPINT LOUIS UNIVERSITY ml 



FAX NO. : 3147733403 



/ 




Dec. 19 2002 12:30PM P3 



Met" 




4 



4 



4f 



rtrtftyns sirs** . ^Ui.^^ tf^]t$2_ 



it*** 




ft 



x d/'J ^S *h. J r. 



ft 



t 



ft 




T 



FROM : SAINT LOUIS UNIVERSITY MM I 



FAX NO. : 3147733403 




_ >+ ■ ■ . ™ — .^x^rr^p^^ Dec. 19 2002 12:30PM P4 



;0pm P4 



- I KAVt Q_ 1 1 ri] 1 



LG- 



a 01/ i/oi- 

JO lo 
D /5" 



USfSl 




2>X 

is - * io & 



< 



D 15- < /O^l /L.^ 



(0 ' Altdu* 



EXHIBIT 

C2P_ 



FROM :SflINT LOUIS UNIVERSITY MMI FAX NO. :3147733403 Dec. 03 2002 04:20PM P15 

•Iff /§► A^S-^^ 



^ fa.t wma^, J* 4 *** *"'/»>~>^< r atr ' 



EXHIBIT 



I C3I 



FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:30PM P5 



EE! 



_jS 

zzz 

to to «o 
o o o 
moo 

m CI 

p« p» i» 
ft O M 



61 4 #L ^lo^i^Mol C Oil/ ^ ,v l^Je»Q^Uv 



J) 



4- 



Dl 
D/5- 



mo* 

1,^ ICS" 

</o?; 

(of 



3> S" 



1 XlO C 

*y to? 



fr 



6> 



EXHIBIT 



FROM :SPINT LOUIS UNIVERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:31PM PS 




KODAK S'AFEr* f"iLN ^ K Li 




KODAK SAFETY F\U*}; r ?j 



in 

3 



J V. ft 



I % 




ma 




FROM : SAINT LOUIS UNIVERSITY MMI 



FPX NO. : 3147733403 



Dec. 19 2002 12:31PM P7 



■3 
R 

i 

3 



?, 



-eftfc-e^ ( f teftC-l* *f- Ay-il 




3 r fAB/Z/tZ teflfry 




FROM 



:SAINT LOUIS UNIUERSITY mi 



FfiX NO. : 3147733403 



Dec. 03 2002 04:25PN P2 



tn in y> 

111 (w HI 

'XXX 
tf> v> v> 

o o o 

*n O © ■ 



«* * * 



-to 



^.s^y , ^ rr/2 -/ 



]$JlU 1?< Q^yjL -b*^ 6-T1 . 




FROM ISfiINT LOUIS UNIVERSITY MMI FfiX NO. :3147733403 Dec. 19 2002 12:32PM P9 



§55 

III 

«fl 3» tO 



- | Loj/o hVA u^o-^ Vpbk. Ikl (wo( <tlD 

.•v )T |^>_o^ IV S\ <LiO(b 3Tk;vw^ o^i^ 



- I o — . K Wi'v-j Pic vw^ <m'^ ^ov^Uo 



FROM CSAINT LOUIS UNIUERSITY MMI FPX NO. :3147733403 Dec. 19 2002 12:33PM P10 



*A *A \A 
tu (u tu 

XX z 

i/i wi *n 

o o o 

O O 



#w ^ ^ 
w « « 



0120 ^x/o* ax'c?^. i/i,?^ 

O2>0 < lO* ?/io* i/ioe- 




FROM :SftINT LOUIS UNIUERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:33PM Pll 



< o < o 




04 

t: 

U 

cn 



\ 



00 
CO 



2 

0) 

E 

X 

o 

w 

a 
a 
< 




OZ At?p 



EXHIBIT 



- S2 Aep 



02 Aap 



Mill 
It'll 
Mill 

Mil* 
I * I ■ ■ 
Mill 



Mill! I 

Mil* t t 

miii t i 



o 

+ 

LU 
O 
O 



Qi ABp 



Ot Aep 

Z Asp 
S Aep 
C Aep 
t ABp 



o 
+ 

LU 
O 
O 



FROM :SAINT LOUIS UNIUERSITY MM I 



FPX NO. : 3147733403 



Dec. 19 2002 12:33PM P12 



4 



Hi 




6Jh 



AvhJL 



U^U&j 'but. 



^la luts^T <Lfid >, A/^Le A.L Jirr% 




it 



It 



3 




Ml 



1W 



FROM : SA I NT LOUIS UNIVERSITY MM! FAX NO. :3147733403 Dec. 03 2002 04:25PM P3 



C C ty 
w (5 w 
XXX 

trt trt trt 

O O O 

woe 
- M * 

^ n * 

AAA 



.orits^oJ:)**"'- C &* r °£- — Trent f AC fc**~.— f PJ . 
,•7 Tw<e £i> <nr6bto. H*v-o;^!S virus . 

^ ,f "/noi %v/ert +-*j>/> 

/kc*^ S^WW e*t*n<~- *Ct <J *^> 



■■<o 



FROM :SftINT LOUIS UNIVB^SITY MMI FAX NO. : 3147733403 Dec. 19 2002 12:33PM P13 



li_ 

zzz 

to tn *n 

%%% 

— « 9 



^•Sb s-otf^U »^^» 



FROM :SPINT LOUIS UNIUERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:34PM P14 




FROM :SftINT LOUIS UNIUERSITY MM I FAX NO. :3147733403 Dec. 19 2002 12:34PM P15 

1 I : 



bit 1 4 7 

pC-f c^t^^s fly £l #■ 4 2. ^ <Wr*ctr 
^ ; i ■ ^5 ei> <nrfou-. K^ojtais vtrus^ . 

cfj gert- -tU*~ "*'/f/o7 J*f(£4 + *))P * 

£' HAS - <L<)i <W A#9. 

^ S^-*f IP -£o cLot fW- o»pot 




FROM :SAINT LOUIS UNIUERSITY MM I 



V 



FAX NO. : 3147733403 



Dec. 19 2002 12:3SPM P2 



5 




fl., J- U fa, p 



Mo 




L 



Ipiuju:^ \ bjkl lJL teal 



fa, t,\ 



if* /A. 



Ij ^Ujusul -fog . 



£22 tcriA C 



(tig. 



2 



Ma 



j-M^AXUjm. IS /ffiy ' 9 




FROM : SAINT LOUIS UNIUB3SITY MMI FAX NO. : 3147733403 Dec. 19 2002 12:3SPM P3 




FROM :SfiINT LOUIS UNIUERSiTY MMI FRX NO. :3147733403 Dec. 03 200? 04:1SPM P10 

U t> - V ( — "0 I 

I ^*lk o{ ^r^f.4w tf~*( +P<« (f^^P]^ 



tip V /^w^ r^C6lj Uo '/f,<oT- ( £ <*>£l -t yb^^-C^t^SP- 



FROM : SAINT LOUIS UNIUERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:36PM P4 



/QU*> V&r+SJ 



888 



r« v 





CPS ;„ lfc,| jrf oj.. 



6* s% r« 



0\/0^G> 



00 CP? C /to///*?, *** 



3 nop/? . ' 



I- + /a) A** re-/*/,? «.*m-*, 



FROM : SAINT LOUIS UNIUERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:37PM PS 



III 

vt trt un 

o o o 
«o o o 

»- ti 5 

* * 3 



1 yOUlt^" 




FROM :SfiINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:37PM PS 




^3 



0/- 



In 



to 



: — ■ 




FROM :SPINT LOUIS UNIVERSITY MM I 



2 £ t 

3S§ 



— n *t 
* * v 



« Ci fi 
d « « 



FAX NO. : 3147733403 



Dec. 03 2002 04:26PM P4 



CM 



' t: 



-7^?/ _ jfr{*j^u$ just* st*rf*J 1^ y/^^C ' $0 



Ji 



ft* 



2 O ^ £o(A 



to, 



7J>U./ 



7 &V f — t^* 



— £-6 , s*~#£-^ . | EXHIBIT" 



FROM :SAINT LOUIS UNIVERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:38PM P8 



2 



4k 




o/lK 



^-^r I & tf~?gr, Molt "A Mii 1*cLjJ 0 ^A xk*!± 



m^SVlt \ osteite 



£ 3 I Pfoj &tt 

• " ; *^ 



1— -»» «h> 



1 ^ L_ 



Jo 



/0 jt W 




FROM :SAINT LOUIS UNIUERSITY MM I 



FPX NO. : 3147733403 



Dec. 19 2002 12:38PM P9 




FROM : SA I NT LOUIS UNIUERSITY MM I 



FAX NO. 13147733403 

I 



Dec. 19 2002 12:39PM P10 



5§k 

xxx 

www 
ooo 

Ml 



(UH T_Sl> OK/ , Dk^tc CfQ. ,- H A9W Ol/). ' 
- / U~v<^ hieA |o o^\~ L U^>- li^ 



-i 




FROM : SAINT LOUIS UNIUERSITY MM I 



FPX NO. : 3147733403 



Dec. 03 2002 04:2SPM P5 



tu £ iu 

IM Ul UJ 

XII 

Vt VI VI 

°S8 

— a 



5 3? 



I) £~3 Ary**/ / 

2_) fific^ M)**^" ' 

. 6*^^^ 



EXHIBIT 




9d Wd92:t?0 ZmZ £B '^Q 



£&*££LLPXZ: 'ON Xbd 



i ww Axisaanim sinon iniws: woad 



FROM : SAINT LOUIS UNIUBRSITY MM I FAX NO. : 3147733403 



ill 



« * * 

^ ^ 

cicici 



Dec. 19 2002 12:39PM Pll 



W7? 



-TU^ l»*»y ^ta^uufc od/e^ buffo? \ i/J 



tSi ccJbT ' 
, ^ , ■ EXHIBIT 



FROM :SAINT LOUIS UNIUERSITY MM I FAX NO. :314?733403 Dec. 19 2002 12:39PM P12 

/ 

/ 

/ 



Plaque development assay (293 cells) 

110-, 




CO {(0,/(,00 dLlC&itojO r. MA . 



/ 



FROM :SftINT LOUIS UNIUERSITY MM I 

/ 



FPX NO. : 3147733403 



Dec. 19 2002 12:39PM P13 



JLslL. 



-v 



■/—bcmtji* 




C S /LB) 



6> j S-ev-ervJ- Y} 



0/ 



4 



4 fc £~e&t.\ br-c*)e_ 7*7vuL< <&zjfey ^1 3t> (t b.u t 
4& Mr i.F. l 4« bL^m I ' I | q j 




FROM : SAINT LDUIS UNIUERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:40PM P14 




FROM :SAINT LOUIS UNIVERSITY MMI FftX NO. :3147733403 Dec. 19 2002 12:40PM P15 




FROM : SAINT LOUIS UNIUERSITY MMI 



FftX NO. : 3147733403 

sn eti 



Dec. 19 2002 12:40PM P16 







I 1 1 1 

Yields in A549 infected with 100 pfu/cell pm975 or 

dl309, or 500 pfu/cell dl1 101/1107 

6/0/97 










daysViruses 








1101/1107 


pm975 


(1I309 






1 


7.00E+06 


1.00E+07 


1 .00E+07 






5 


3.90E+07 


3.00E+07 


1.00E+08 






10 


4.00E+07I 


1.00E+08 


4.00E+07 






15 


3.10E+07 


3.00E+07 


2.00E+07 





















































Yields In A549 




1.00E+06 



10 



15 



Days 



Page 1 



FROM :SAINT LOUIS UNIUERSITY mi 



FAX NO. : 3147733403 



Dec. 19 2002 12:41PM P17 



Sheetl 







I I —I 1— 

Yields in MCF-7 infected with 100 pfu/cell pm975 or 

dl309, or 500 pfu/cell dl1 101/1 107 

6/9/97 










daysWiruses 








1101/1107 


pm975 


dl309 






1 


1.00E+05 


1.00E+08 


4.00E+06 






5 


1.00E+06 


7.00E+06 








10 


1.50E+06 


8.00E+06 


3.70E+07 






15 


1.00E+06 


1 .00E+07 


1.00E+08 

























































Yields In MCF-7 



1.00E+08 





FROM :SAINT LOUIS UNIUERSITY MM I 



FPX NO. : 3147733403 



Dec. 19 2002 12:41PM P13 



Sheetl 







■ ' • r- 1— 

Yields in 293 infected with 100 pfu/cell pm975 or 

dl309, or 500 pfu/c II dl1 101/1107 

6/9/67 










QaySWirUSQS 








1101/1 107 


pm975 


d!309 








1 


2.70E+07 


1 .00E+07 


1 00E+08 






5 


2.60E+07 


1.00E+07 


9.00E+07 






10 


1.90E+07 


1 .00E+06 


\ 1 .00E+08 






15 


6.00E+08 


4.00E+06 


2.00E+07 































Yields in 293 




1.00E+05 -I 1 H 

1 5 10 15 

Days 



FROM : SAINT LOUIS UNIUERSITY mi FAX NO. : 3147733403 Dec. 03 2©Q? 04:27PM P7 

6>//3/9 7 /<-asn^_ 

^ «HL ( Mi- ^« -h- r/s*., 

tr^^sfcoH^- C. 2- -celts.). 

\aj IP col-fa- a*-4i-t&p scr^uw JMfc'f** o-^k c^e>- ^s;^v<_ 

c^*- fr-o -0.^ 



FROM :SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733403 



LP 



o 



Dec. 03 2002 04:27PM 



j 



o 



«- CO < O »- 

r%. »n t- 



mm 



5 

in 
< 

£ 



2 
5 



CD 




ssnbefd jo jUDOJod 



FROM :SPINT LOUIS UNIUB3SITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:43PM P2 







i 
1 


I 

i 


1 




i 
i 


1 
1 






*±4r** 4L>j-t. 










i 


i . i . 


' ! ! ! ' 


ii t)\ s?3< 




1 ; a^^L^J- '-Ay. P ] ca i 


. i ^ 1 ; ! ! 


■: l.l : i : 
— k = — — i : : • 




! .A '"*" .j ! 1 - 




A. Ill* 



1 -^U-X^.^^Ji ' r ! 



3f .^g^i y^ PiU 7^ 



: ! [ I T ^ & 



f ^^^^^ A i — 



FROM :SAINT LOUIS UNIUERSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:43PM P3 



Titer In 293 (ptu/ml) 



o 
o 

5 1 

o 

CO 



T3 

CO 
CD 



1 







o 


© 


o 
m 
+ 


o 
m 

+ 


o 


o 




CO 


, , , I .Tj f 

t » 

t > t » i 1 • ' 
11 1 


( 1 ■ » f 1 ► 

1 (I'll! 


. I • • t M ' 


• 1 ) . 1 1 t 


t » t t 1 1 > • 


» 111)11 


' 

1 1 t 1 t 1 1 * 


1 1 X 1 1 1 I 




o 
3 



O 

c 

n> 

01 
o 
o 

I 



CO 



0) 

3. 



a a o. a 









CO 




o 




o 


o 




o 






CQ 








CD 







o 



EXHIBIT 

cur 



FROM :SftINT LOUIS UNIVERSITY MM I FAX NO. :3147733403 Dec. 19 2002 12:43PM P4 



£ 1 - £>aJ 



EXHIBIT 

? cm 



FROM :SPiINT LOUIS UN I UERS I TY MMI FPX NO. : 3147733403 Dec. 03 2002 04:2SPM P12 

Y) F^t^c\ "to C&>u^_ S Qu< CteU- £2 j,<« 73<£ f / ^ 

CAaa)~ 7 1<+,[ ^» p ei CCj^cJ^) , -tfLo^. I' A. 

P«<t.r °~f e-i4U*- L^cU^ ^sn-Tcl eur p&#&f( t 

■\\) k^oC &Uo»- ?<urrjS P<2-l//V. 7 e. ^U^- 

^ ^ • I 1 

/ ^ u <^r- (1^-^^ ^-noj or-T* ~ 
^^^S OoOc. ^f^r^t- n-r^k-^ (J|3fiCf^^ 



FROM : SAINT LOUIS UNIUB3SITY MMI FAX NO. : 3147733403 Dec. 19 2002 12:44PM P6 




FROM : SAINT LOUIS UNIVERSITY MM I 



FAX NO. : 3147733403 



Dec. 19 2002 12:44PM 




EXHIBIT 



> C75 



FROM : SAINT LOUIS UN I UER5 I TY MM I FAX NO. : 3147733403 Dec. 03 2002 04:?7PM PS 

CC/Z n/e 7 ^nsTy^ 

j}J gt^f-J <z6,^\^ oj^ Ca*J-\H.7 eor^^W <?.«^f-f^ 

fr«^ peH^,7 c T^rj_ C^pj to t -u-*J j^**^ 



H>c, o,Adr^2s £U- -((^ CA*V^ r 



I EXHIBIT 



FROM : SAINT LOUIS UNIUERSITY mi FPX NO. : 3147733403 Dec. 19 2002 12: 45PM P9 



in tntft 
m tu [u 

III 

in* * 

^ w r» 



Cf CkT/ftl) 

piDyfrw A*? d^f /Wc 



T Ms* , '^J^ki^h^ 



EXHIBIT 



FROM : SAINT LOUIS UNIUBRSITY MMI 



FAX NO. : 3147733403 



Dec. 19 2002 12:46PM P10 



Valeri Krougliak, 

Assistant Professor 

Institute for Gene Therapy 

Mount Sinai Medical Center, box 1496, 

One Gustave L. Levy Place 

New York, NY, 10029 

Tel. 212-824-7748 

Fax:212-849-2437 

E.mail krougv01@doc.mssm.edu 



2^5 -Ay^K^Up £Tq £ ^jt, 1-2. Oj) 
^ % elm* * Q^^M^ isesr-J 



FROM :SAINT LOUIS UNIUERSITY MM I FAX NO. :3147733403 Dec. 03 2002 04:27PM P10 

&>U« ro-ctoi^j of CfAU-fi£7 «<?s*e+* 

<£*i^ -6. ^r.^f Zn ^ uo (/no? ^ e(t 



EXHIBIT 



FROM :SAINT LOUIS UNIVERSITY MMI 



FAX NO. 



: 3147733403 



Dec. 03 2002 04:2SPM Pll 



PINE 3.95 MESSAGE TEXT Folder: MAIL Message 41 of 42 90% 

Date: Mon f 23 Jun 1997 17:28:35 -0600 (CST) 
From: WOLDWSeSLU.EDU 

To : "KROUGV0 1§D0C . MSSM . EDU" £SLU . EDU 

Cc: WOLDWSeSLU.EDU 

Subj ct: Request for cells 

Dear Valeri, 

I hope all is going well with you. I'm happy to see that you have a 
faculty position in a good university ♦ 

I am writing to request the 293 cell line expressing E4 (VK2-20) that you 
published in Human Gene Therapy (6:1575-1586, 1995). We have several 

?laemids with deletions in E4, and we have been unsuccessful in rescuing 
hem into virus. We would use your cell line for that purpose. 

Thank you in advance. 

Sincerely, 

? Help M Main Menu P PrevMsg - PrevPage D Delete R Reply 

O OTHER CMOS V ViewAttch N NextMsg Spc NextPage U Undelete F Forward 
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EXHIBIT 



FROM :SAINT LOUIS UNIUERSITY MM I 



FPX NO. : 3147733403 



Nov. 26 2002 06: 01PM P2 




Dear Dan: 

Attached is a list of primers that w ere ordered by Konstantin Doronin. The 
primers were named KDl, KD2, KD3, KD4, KD5, etc. (see Description/Sequences). 
These primers were used in studies on the ADP-overexpressin fi vectors, either for DNA 
sequencing or for amplification of certain sequences by the polymerase chain reaction 
(PCR). Also attached are Dr. Doronin's handwritten notes indicating the use of the 
primers. (These notes are not dated, but this list was begun when the primers were 
ordered). Please note that the primers were ordered on 9/26/96, 1 1/04/96, and 03/24/97. 

Also included are some actual DNA sequence data using some of these primers to 
sequence some of the plasmids that were used to construct the ADP-overexpressing 
vectors. The dates of the sequencing runs are on the datasheets. Note that the first 
sequencing run was on November 19, 1996. Other runs were on November 25/26, 1996, 
March 20/21, 1997, April 21, 1997, May 12, 1997, and March 23/24, 1999. 



Thanks, 
Bill 



FROM :SAINT LOUIS UNIUERSITY MM I FAX NO. :3147733403 Nov. 26 2002 06:01PM P3 



Order Number 




Please refer to this No. on 
all Inqufrw 


Order Date 


Ptge No. 


473935 A 


09/26/98 


1 Of 1 



SOLO TO 



ST LOUIS UNIV 
ACCOUNTS PAYABLE 
3500 LINDEIX BLVD 
ST LOUIS, MO 63103 



SHIP TO 



ST LOUIS UNIV SCHOOL OF MED 

DEPTOF MICROBIOLOGY 

1 402 S GRAND BLVD 

ST LOUIS, MO 63104 

DORONIN 

000127752 



1.0 10336-022 

A3884G07 

2.0 10336-022 

A3884G08 

3.0 10336-022 

A3884G09 

4.0 10336-022 

A3664G10 

5.0 10336-022 

A38S4G11 

6.0 10336-022 

A3S84G12 

7,0 10336-022 

A3884H01 

\B.6) 10336-022 

A3884H02 

^9.C^ 10336-022 

A38S4H03 



FAX/DEBBIE HUMISTON 



KD1 \ DORONIN 
CTACGAGAGAACCTCTCCGAG 
KD2 \ DORONIN 
GCCACAACTTATACTGTTTGC 

KD3\ DORONIN 1 Each 

TCAGCCCACGGTACTTAATTAACCCAAAAGGTGGAT 



1 Each 



1 Each 



KD4 \ DORONIN 

GCTCTAGAAGTCAGGCTTCCTGG 
KD5 \ DORONIN 

GCTCTAGATCTCATTTAATCATA 
KD6 \ DORONIN 

CCTTAATTAAAAGTCAGGCTTCCTGG 
KD7 \ DORONIN 

CCTTAATTAATCTCATTTAATCATA 
KD8 \ DORONIN 

CGC^T^GAAGATTTTTCCAG 
KD9 \ DORONIN 

CGOS^^CTGCAGCAGGTGTG 



1 Each 



1 Each 



1 Each 



1 Each 



1 Each 



1 Each 



(G07) 
(GOB) 
(G09) 
(G10) 
(G11 > 
(G12) 
(H01 ) 
(H02) 
( H03 ) 



19.3 



15.5 



28.6 



18.6 



17.9 



21.5 



20.3 



21.7 



20.5 



GIBCO BRL Custom Primers 

Certificate of Analysis 



ST LOUIS UNIV SCHOOL OF 



Order Number: 473935A 



Order Date: 



09/26/96 



Primer 1: 

Primer Name: KD1 
Researcher: DORONIN 

Sequence (5* to 3'):CTA CGA GAG AAC CTC TCC GAG 
Molecular Weight ug/umole: 6740.2 
Millimolar Extinction Coefficient: 230.5 

Purity Oeprotected 

Tm (1 M Na+) 73 

Tm (50 mM Na+) 51 

% GC 57 
Notes: 



Primer Number: A3884G07 
Primer Length: 21 



pg per OD: 
nmoles per OD: 

OD's 
M9's* 
nmoles 
Coupling Eff. 



(G07) 




Primer 2: 

Primer Name: KD2 
Researcher: DORONIN 

Sequence (5' to 3'):GCC ACA ACT TAT ACT GTT TGC 
Molecular Weight pg/umole: 6696.2 
Millimolar Extinction Coefficient: 221 .4 

Purity Deprotected 

Tm (1 M Na+) 67 

Tm (50 mM Na+) 45 

% GC 42 
Notes: 



Primer Number: 


A3884G08 ( G08 ) 


Primer Length: 


21 


pg per OD: 


30.2 


nmoles per OD: 


4.5 


OD's 


15.5 




471 


nmoles 


70 


Coupling Eff. 


99% 



Primer 3: 

Primer Name: KD3 

Researcher: DORONIN 

Sequence (5' to 3*):TCA GCC CAC GGT ACT TAA 



GAT 

Molecular Weight pg/pmole: 1 1 632.2 

Millimolar Extinction Coefficient: 407.2 

Purity Deprotected 

Tm (1 M Na+) 81 

Tm (50 mM Na+) 59 

% GC 44 

Notes: 



Primer Number A3884G09 (G09) 
Primer Length: 35 

ACC CAA AAG GTG 



pg per OD: 28.5 

nmoles per OD: 2.4 

OD's 28.6 

M9'S* 817 

nmoles 70 

Coupling Eff. 99% 



* -See Note about Quantities in 
Supporting Information. 



life^Jtechmologies. 



FROM : SAINT LOUIS UNIVERSITY MMI 



FAX NO. : 3147733403 



Nov. 26 2002 06:01PM P4 



GIBCO BRL Custom Primers 
Certificate of Analysis 



©T LOUI5 UNIV SCHOOL OF 



Order Number 473935A 



Order Date: 



09/26/96 



Primer 4: 

Primer Name: KD4 
Researcher DORONIN 

Sequence (5* to S^GCT CTA GAA GTC AGG CTT CCT GG 
Molecular Weight \iQ^mo\e; 7429.6 
Mllllmolar Extinction Coefficient: 244.0 

Purity Deprotected 

Tm (1 M Na+) 75 

Tm (60 mM Na+) 64 

% GC 56 
Notes: 



Primer 6: 

Primer Name: KD5 
Researcher DORONIN 

Sequence (5* to 3*):GCT CTA GAT CTC ATT TAA TCA TA 

Molecular Weight pg/pmole: 7346.6 

Millimolar Extinction Coefficient: 251 .4 

Purity Deprotected 

Tm (1 M Na+) 65 

Tm (50 mM Na+) 43 

%GC 30 
Notes: 



Primer Number 


A3B84G10 (G10) 


Primer Length. 


23 


pg per OD: 


30.4 


nmoles per OD: 


4,1 


OD's 


18.6 




668 


nmoles 


76 


Coupling Eff. 


99% 



Primer Number: 


A3884G11 (G11) 


Primer Length; 


23 


pg per OD: 


29.2 


nmoles per OD: 


3.9 


OD's 


17.9 




523 


nmoles 


71 


Coupling Eff. 


99% 



Primer 6: 

Primer Name: KD6 
Researcher DORONIN 

Sequence (5* to 2*); CCT TAA TTA AAA GTC AGG CTT CCT GG 
Molecular Weight pg/pmole: 8370.2 
Millimolar Extinction Coefficient: 284.9 

Deprotected 



Purity 
Tm (1 M Na+) 
Tm (50 mM Na+) 
%GC 
Notes: 



73 
51 
42 



Primer Number: 


A3884G12 (G12) 


Primer Length: 


26 


pg perOD: 


29.3 


nmoles per OD: 


3.5 


OD's 


21.5 


pg'S* 


634 


nmoles 


75 


Coupling Eff. 


99% 



* -See Note about Quantifies tn 
■ Supporting Information. 
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FROM : SAINT LOUIS UNIUERSITY MM I 



FAX NO. : 3147733483 



Nov. 26 2002 06:01PM P5 



GIBCO BRL Cust m Primers 

Certificate of Analysis 



5T LOUIS UN1V SCHOOL OF 



Order Number 473935A 



Order Date: 



09/26/96 



Primer 7: 

Primer Name: KD7 
Researcher DORONIN 

S quence (5* to 3*):CCT TAA TTA ATC TCA TTT AAT CAT A 
Molecular Weight M9/M™>le: 7957.0 
Millimolar Extinction Coefficient: 277.0 

Purity Deprotected 

Tm (1 M Na+) 63 

Tm (SO mM Na+) 41 

% GC 20 
Notes; 



Primer 8: 

Primer Name: KD8 
Researcher DORON I N 

Sequence <5' to 3"):CGC GTA TAC AGA AGA TTTTTC CAG 

Molecular Weight Mfl/Mmole: 7742.8 

Millimolar Extinction Coefficient: 268.2 

Purity Deprotected 

Tm (1 M Na+) 70 

Tm (50 mM Na+) 49 

%QC 41 

Notes: 



Primer 9: 

Primer Name: KD9 
Researcher DORONIN 

Sequence (5* to S^CGC GTA TAC ACT GCA GCA GGT GTG 
Molecular Weight Mg/ymole: 7784.8 
Millimolar Extinction Coefficient: 201 .8 

Purity Deprotected 

Tm (1 M Na+) 77 

Tm (50 mM Na+) 56 

% GC 58 
N tes: 



Primer Number 


A3884H01 ( H01 ) 


Primer Length: 


25 


M9 perOD: 


28.7 


nmoles per OD: 


3.6 


OD's 


20.3 




586 


nmoles 




Coupling Eff. 


99% 



Primer Number: A3884H02 (H02) 
Primer Length: 2 4 



MS per OD: 
nmoles perOD: 

OD's 
ug's* 
nmoles 
Coupling Eff. 



28.8 
3.7 

21.7 
628 
81 
99% 



Primer Number 


A3884H03 ( H03 ) 


Primer Length: 


24 


M9 perOD: 


29.7 


nmoles per OD: 


3.8 


OD's 


20.5 




609 


nmoles 


78 


Coupling Eff. 


99% 



* -see Note about OuantlUus in 
Supporting Information. 
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FROM : SAINT LOUIS UNIUBRSITY MM I 



FAX NO. : 3147733403 



Nov. 26 2002 06:02PM P6 



Order Number 




Please refer to this No. on 
at) Inquires 


Order Date 


Page No. 


522393 A 


11/04/96 


1 of 1 



•LDTO 



ST LOUIS UNIV 
ACCOUNTS PAYABLE 
3500 LINDELL BLVD 
ST LOUIS, MO 63103 



SHIP TO 



ST LOUIS UNIV SCHOOL OF MED 
1402 S GRAND BLVD 
NHCRIOBIOLOGY 
ST LOUIS, MO 83104 
000127752 




I CEH 



$903851 











1.0 10336-022 


KD 10\ 0ORANIN 




A4379B02 


ACACGGCACCAGCTCAATCAG 




2.0 10336-022 


KD 11 \ DORANIN 



FAX/DEBBIE HUMI5TON 




1 Each 



1 Each 



A4379B03 



CGGAGTAACTTGTATGTGTTG 



( B02 ) 12.6 



(B03) 12,5 



EXHIBIT 



I " 



FROM :SAINT LOUIS UNIUB3SITY MM! 



FAX NO. : 3147733403 



Nov. 26 2002 06:02PM P7 



GIBCO BRL Custom Primers 

Certificate of Analysis 



5T LOUIS UIM1V OCMOOL Op 



Order Number: 522393A 



Order Date; 11/04/96 



Primer 1: 

Primer Name: KD10 
Researcher: DORANIN 

Sequence (5' to Z*): ACA CGG CAC CAG CTC AAT CAG 

Molecular Weight pg/pmole: 6709.2 

Millimofar Extinction Coefficient: 232.1 

Purity Deprotected 

Tm (1 M Na+) 73 

Tm (50 mM Na+) 51 

%GC 57 
Notes: 



Primer 2: 

Primer Name: KD 11 
Researcher: DORANIN 

Sequence (5' to 3*):CGG AGT AAC TTG TAT GTG TTG 

Molecular Weight Mfl/pmole: 6847.2 

Millimolar Extinction Coefficient: 233,0 

Purity Deprotected 

Tm (1 M Na+) G7 

Tm (60 mM Na+) 45 

% GC 42 
Notes: 



Primer Number A4379B02 (B02) 



Primer Length: 


21 


iin OAf'OrV 


Oft n 


nmoles Der OD* 




OD's 


JAM 

12.6 


llft'c* 


366 




64 


vwufjiiiigj err. 


98% 


Primer Number 


A4379B03 ( B03 ) 


Primer Length: 


21 


M9 per OD: 


29.3 


nmoles per OD: 


4.2 


OD's 


12.5 




369 


nmoles 


63 


Coupling Eff. 


98% 



* -Se© Note about Quanffltes [n 

• supporting information. 



EXHIBIT ; ^ 



life^Jtechmoiocies. 



FROM : SAINT LOUIS UNIVERSITY MM I 



FAX NO. : 3147733403 



Nov. 26 2002 06:02PM PS 



Order Number 




Please refer to this No. on 


Order Date 


Page No. 


all Inquires 


409887 A 


03/24/97 


1 on 



SOLD TO 



ST LOUIS UNIV 
ACCOUNTS PAYABLE 
3500 LINDELL BLVD 
ST LOUIS, MO 63103 




SHIP TO 


ST LOUIS UNIV SCHOOL OF MEO 




1402S GRAND BLVD 




MOLEC MICR07RM M410 


ST LOUIS, MO 63104 


DEBBIE HUMISTON 


000127752 



S9036S0 



DEBBIE HUMISTON 




10 10336-022 

A6280D10 

2.0 10336-022 

A6280D11 

3.0 10336-022 

A6280D12 

4.0 10336-022 

A6280E01 

5.0 10336-022 

A62BOE02 



KD12 \ DORONIN , Each 

CCTTAATTAATCTAGAGATCTTATTC CCTTT 
KD14 \ DORONIN , Each 

GGGGTACGAAGCCATCTGCAACAACAT 
DK16\ DORONIN t Each 

CCTTAATTAATCTAGAGTCAGTTAGCCTCCCC 
KD16\ DORONIN 

CGCGCGTATACACTTCCCATTTTAAG 
KD17 \ DORONIN 
GCTCTAGACATCATCAATAATAT 



1 Each 



1 Each 



( D10 ) 16.4 

(D11) 147 

( D12 ) 13,7 

( E01 ) 14.5 

( E02 ) 12.9 



FROM : SAINT LOUIS UNIUERSITY MMI FftX NO. : 3147733403 



Nov. 26 2002 06:03PM PS 

ST LOUIS UNIV SCHOOL OF 



GIBCO BRL Custom Primers 

Certificate of Analysis 



Order Number 409867A 



Order Date: 03/24/97 



Primer 4: 

Primer Name: KD16 
Researcher DORONIN 

Sequence (5 1 to 3*): CGC GCG TAT ACA CTT CCC ATT TTA AG 

Molecular Weight Mg/pmole: 8306.2 

Millfmolar Extinction Coefficient: 272.5 

Purit y Deprotected 

Tm (1 M Na+) 74 

Tm (60 mM Na+) 53 

%GC 46 

N tes: 

Primer 6: 

Primer Name: KD17 
Researcher: DORONIN 

Sequence (5* to 3 1 ): GCT CTA GAC ATC ATC AAT AAT AT 

Molecular Weight pe'Mmole: 7364.6 

Mllllmolar Extinction Coefficient: 263.4 

Purity Deprotected 

Tm (1 M Na+) 65 

Tm (50 mM Na+) 43 

%GC 30 
Notes: 



Primer Number: 


A6260E01 


Primer Length: 


26 


M9 P©r OD: 


30.4 


nmoles per OD: 


3.6 


OD's 


14.6 


M9's # 


444 


nmoles 


53 


Coupling Eff. 


99% 



(E01) 



Primer Number 


A6280E02 


Primer Length: 


23 


(jg per OD: 


27.9 


nmoles per OD: 


3.8 


OD's 


12.9 


pg's* 


361 


nmoles 


49 


Coupling Eff. 


99% 



(E02) 



* -See Nate about Quantities In 
^ Supporting Information. 
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FROM : SAINT LOUIS UNIVERSITY MM 



FAX NO. : 3147733403 



Nov. 26 2002 06:03PM P10 
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FROM :SfiINT LOUIS UNIUB3SITY MM I FAX NO. : 3147733403 Nov. 26 2002 06:04PM P13 




FROM : SAINT LOUIS UNIUERSITY MMI FAX NO. : 3147733403 Nov. 26 2002 06:04PM P14 




FROM :SPINT LOUIS UN IVORS I TY MM I FAX NO. : 3147733403 Nov. 26 2002 06:05PM P15 




FROM : SAINT LOUIS UNIUB3SITY MM I FPX NO. : 3147733403 Nov. 26 2002 06:05PM P16 




FROM : SAINT LOUIS UNIVERSITY MM I FAX NO. : 3147733403 Nov. 26 2002 06:06PM P17 




FROM : SAINT LOUIS UNIUBRSITY MMI FAX NO. : 3147733403 Nov. 26 2002 06:06PM P18 
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FROM :SfllNT LOUIS UNIUB?SITY MM I FAX NO. : 3147733403 Nov. 26 2602 06:09PM P3 




FROM : SAINT LOUIS UNIUERSITY MM I FPX NO. : 3147733403 Nov. 26 2002 0S:09PM P4 




FROM : SAINT LOUIS UNIVERSITY MM I 



FAX NO. : 3147733403 



Nov. 26 2002 06: 10PM P5 
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FROM : SAINT LOUIS UNIVERSITY MMI FAX NO. : 3147733403 Nov. 26 2002 06:10PM PS 
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FROM :SftINT LOUIS UNIVERSITY MM I 



FAX NO. : 3147733403 



Nov. 26 2002 06: 13PM Pll 




FROM : SAINT LOUIS UN I UERS I TY MM I FAX NO. : 3147733403 Nov. 26 2002 06: 13PM P12 




FROM : SAINT LOUIS UNIVERSITY MMI FAX NO. : 3147733403 Nov. 26 2002 06: 16PM P16 




FROM : SAINT LOUIS UNIVERSITY MM I FAX NO. :3147733403 Nov. 26 2002 06: 16PM PI? 




FROM :SPINT LOUIS UNIUERSITY MM I 
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